We examined the expression of the sleep-inducing cytokine interleukin-1a (IL-1a) in the brains of audiogenic seizure-susceptible mice subsequent to the induction of sound-induced seizure. Animal models of epilepsy often require lesioning or trauma that may nonspecifically alter IL-1a expression. To avoid this, we employed the Frings mouse strain; a model of auditory-evoked reflex epilepsy. Frings mice were exposed to a high-intensity sound stimulus to induce a tonic extension seizure, and the expression of IL-1a transcripts in different brain regions was measured thereafter. Compared to control animals, IL-1a transcripts were elevated 6 to 8 h postseizure in the hypothalamus, but not hippocampus, by a dexamethasone-sensitive pathway. Similar results were obtained from the genetically distinct DBA/2J audiogenic seizure-susceptible mouse strain. These findings demonstrate that the expression of IL-1a is altered following generalized seizure activity, induced by noninvasive sensory stimulation, in a brain-region-specific manner. r 1997 Academic Press
INTRODUCTION
The origin and role of cytokines in brain is an issue that is central to a full understanding of how these cell mediators participate in normal brain activities including the maintenance of optimal neurotransmission. We have examined the expression and possible role of the cytokine interleukin-1a (IL-1a) in the period following a seizure (i.e., the postictal period). This cytokine was selected because of its well-established role as an inducer of sleep (Krueger et al., 1995; Rothwell & Hopkins, 1995) . Although the mechanism through which IL-1a produces sleep remains to be resolved, the brain maintains its IL-1a through at least two sources. First, peripherally derived IL-1a can access the brain through the blood-brain barrier (BBB), particularly in the circumventricular organs (Juhler et al., 1989) as well as when the BBB is compromised as in fever or trauma (Brosnan et al., 1992; Broadwell & Banks, 1993; Oztas et al., 1992) . Second, centrally derived IL-1 (both a and b) is produced by glia and microglial cells (Sheng et al., 1995) and neurons (Tchelingerian et al., 1993) . Study of IL-1a expression and function in the brain following seizure may be complicated by the experimental paradigms used in most seizure models. For example, the majority of seizure models involve the administration of chemoconvulsant drugs (Minami et al., 1990 (Minami et al., , 1991 or the chronic exposure of selected brain regions to a subconvulsive electrical stimulus (i.e., kindling) (McNamara et al., 1992) in order to evoke generalized or focal seizure activity. Such methods often produce severe and frequently ill-defined perturbations that can disrupt the BBB and initiate cellular wound responses that would likely obscure subtle relationships between normal cytokine production. To examine the effect of seizure on IL-1a production in the mouse brain in the absence of exogenous stimulation (chemical or electrical lesioning), we selected the Frings audiogenic sei-
